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for grass pollen. In this instance, the antibody
is usually of IgE class, but hypersensitivity
reactions may result from the union in vivo of
other classes of antibody with antigen: they are
of considerable importance in disease processes
and are described in Chapter 6.

(3) In the special instance of antibodies
which react with antigenic constituents of the
host cells, death of the target cell may result,
e.g. destruction of lymphocytes by anti-lym-
phocyte serum. There are also rare examples of
antibodies which alter the physiological activity
of target cells, e.g. increased secretion of thy-
roxin as a result of the reaction of auto-anti-
body specific for the TSH-receptor of thyroid
epithelium, By binding to the receptor, the
antibody has the same effect as TSH,

Antigen-antibody reactions in vitro may be
demonstrated in various ways, depending on the
nature of the antigen and the type and amount
of antibody present.

(1) Visible aggregation of antigen. Since each
antibody molecule has at least two combining
sites it can bind with two or more antigen
molecules, If the antigen molecules contain
several antigenic determinants, and if they are
in solution, antibody can form cross-linkages
between antigen molecules, uniting them in the
form of a lattice (Fig, 5.6): if antigen and anti-
body molecules are present in optimal combin-
ing proportions the aggregates will be large
(Fig. 5,6a) and visible as an insoluble precipi-
tate (precipitin reaction). Lattice formation and
therefore precipitation can be inhibited when
an excessive amount of antigen saturates the
combining sites on all the antibody molecules,
and smaller complexes may then be formed
(Fig. 5.6b). Conversely, when gross excess of
antibody is present (Fig. 5.6c), each antigen
combining site may fix a separate antibody
molecule, and, once again, the complexes may
be too small to form a visible precipitate (pro-
zone effect). Optimum antigen-antibody pro-
portions for lattice formation can readily be
achieved by allowing antibody and antigen to
diffuse towards each other through agar (Ouch-
terlony technique, Fig. 5.7). The interpretation
of agar diffusion tests involving antiserum
raised against a complex mixture of antigens
(as whet* human senim is injected into rabbits)
fa facilitated by partial separation of the con-
^^       by efcctrophdresis prior to
pttcppttm reaction; this method, called

Fig. 5*6 The reaction of antigen and antibody (a) in
optimal proportions to form large aggregates: (b) in
antigen excess: (c) in antibody excess. In (b) and (c)
small complexes are formed. In the case of soluble
antigens, large aggregates form as in (a), and pro-
duce a precipitate, whereas with particulate antigens,
e.g. bacteria, formation of aggregates is termed agglu-
tination,

immunoelectrophoresis, is illustrated in Fig,
5.8.

When the antigen molecules are associated
with a large particle, e.g. the antigenic de-
terminants of the surface of a red cell or bacter-

Fig* 5.7 Ouchterlony technique. The central well
contains a solution of antigen. The well on the left
contains the corresponding antiserum, and that on
the right a negative control serum. A white line of
precipitate, composed of antigen-antibody complex,
has formed between the antigen and antibody wells.
In this instance the antigen is thyroglobulin and the
test detects auto-antibody to thyroglobulin in the
of a patkat with chronic ftyr<rfditis.